Monoclonal antibodies to the chemotherapeutic agent methotrexate: production, properties and comparison with polyclonal antibodies.
Hybridomas that secrete monoclonal antibodies to the chemotherapeutic agent methotrexate (MTX) were produced by fusion of FO myeloma cells with splenocytes obtained from BALB/c mice immunized with L-MTX covalently bound to keyhole limpet hemocyanin (KLH). When the MTX/KLH molar ratio was 430/1 or 530/1 (high MTX series), 238/412 (58%) or 157/405 (39%), respectively, of antibody producing hybridomas secreted only antibodies to MTX. In contrast, only 15/412 (4%) or 54/405 (13%) hybridomas secreted only antibodies to KLH. When the molar ratio was 50/1 (low MTX series), only 14/343 (4%) of the wells contained anti-MTX and 93/343 (27%) contained antibodies to KLH. The predominance of anti-MTX over anti-KLH secretors in the 2 high MTX series, and the reverse predominance of anti-KLH secretors over anti-MTX hybridomas in the low MTX series was highly significant (P less than 0.001). The anti-MTX antibodies were mainly IgG1 with fewer IgG2a and IgG2b subclasses. All were kappa chain isotypes. No IgM or IgA antibodies were detected. Titers and binding constants of monoclonal anti-MTX antibodies in ascites fluid obtained from mice injected with selected cell lines were higher than those of conventional rabbit, mouse, or goat antibodies. Based on results of competitive inhibition radioimmunoassays, the ascites monoclonal antibodies were at least as specific as the conventional antibodies for MTX compared to structurally related compounds. IgG2a and IgG2b antibodies had high titers in complement mediated hemolysis of sheep erythrocytes that contained MTX on the cell surface (E-MTX) and also bound 125I-labeled protein A when complexed to MTX on these cells. IgG1 antibodies were relatively weak in the hemolysis assay and failed to bind 125I-labeled protein A directly. Hemolytic activity and 125I-labeled protein A binding were markedly enhanced when E-MTX cells were treated sequentially with IgG1 anti-MTX then rabbit IgG antibodies to mouse IgG1.